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(54) nXING APPARATUS 

(57)Abstract: 

PURPOSE: To prevent formation of wrinkles and occurance of jitters in a 
heat roller fixing apparatus wherein two pressing rollers make pressure 
contact with one fixing roller. 

CONSTITUTION: In the fixing apparatus of an electrostatic recording unit 
which has one fixing roller 21 of hard quality containing a heat source 24 
inside and two pressing rollers 22, 23 having outer layers of an elastic 
material which make pressure contract with the fixing roller 21 while 
keeping a distance between them in the circumferetial direction and carries 
out fixing by passing a transfer paper sheet 25 carrying a not yet fixed 
toner image through two nip parts formed between the fixing roller 21 and 
respective pressing rollers 22, 23, the crossing angle between the 
extension of a tangent line at the exit part of the nip part on the upper 
stream side of the paper passing direction and the surface of the pressing 
roller 23 on the downstream side is made to be less than 67° degree. Also 
the diameters of the pressing rollers 22, 23 are preferably 1 2mm or more 
and the diameter of the fixing roller 21 is preferably 18mm or more and the 
nip width of one nip part is preferably 2.5mm or less. Consequently, 
wrinkles are not formed and high fixing properties are obtained even when 
an envelope is used as a transfer material. 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] One hard fixing roller which contains a heat source A gap is kept in the hoop direction, a presswe welding is 
carried out to this fixing roller, and it is an elastic body outer layer. It is characterized by being the anchorage device 
equipped with the above and an angle which intersects a production of a tangent and a pressurization roller side of the 
downstream in the outlet section of the **** direction upstream nip section being less than 67 degrees. 
[Claim 2] An anchorage device according to claim 1 characterized by nip **** of the nip section whose diameter of the 
above-mentioned pressurization roller a diameter of 12nmi or more and a fixing roller is 18mm or more, and is one 
being 2.5mm or less. 

[Claim 3] The above-mentioned pressurization roller is an anchorage device according to claim 1 or 2 characterized by 
having a foaming sponge layer on the outside of rodding of an inelastic body, covering the outside with a tube of 4 
****-ized ethylene perphloro alkoxy ethylene further, and being constituted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat roller anchorage device of electrostatic recording equipment. 

[0002] 

[Description of the Prior Art] As an anchorage device of the recording device using electrostatic photograph processes, 
such as a laser beam printer and an electrophotography copying machine, the heat roller anchorage device is used 
widely. 

[0003] Drawing 5 is drawing showing the whole outline configuration of the laser beam printer as an example of 
electrostatic recording equipment equipped with the heat roller anchorage device. 

[0004] In drawing, a sign 12 is a main part of a printer. The main part 12 of a printer is loaded with a sheet paper 
cassette fi-ee [ attachment and detachment ]. The recording paper 2 ****(ed) in the direction of arrow head A fi-om feed 
equipment 1 is conveyed to the latent-image support which timing is taken and consists of a photo conductor 4 of drum 
lifting with the resist roller 3. The rotation drive of the photo conductor 4 is carried out counterclockwise, in that case, 
by the electrification charger 5, the surface is charged, the laser light L fi-om the laser optical system 6 can be irradiated, 
and an electrostatic latent image is formed on a photo conductor. This latent image is formed into a visible image with a 
toner, when it passes along a developer 7. This visible image is imprinted with imprint / separation charger 8 by the 
recording paper 2 conveyed to the photo conductor 4, and it is made to separate the recording paper 2 sticking to a photo 
conductor 4 electrostatic. After that, it is conveyed by the anchorage device 9, and is fixed to tiie visible image on the 
recording paper 2 by the anchorage device, and the recording paper 2 is discharged to the discharge section 10 of the 
direction of arrow head B. On the other hand, the photo conductor 4 after a visible image imprint is cleaned by the 
cleaning equipment 1 1 which has a cleaning blade, and the toners removed and removed in tiie residual toner are 
collected by cleaning equipment 1 1 . 

[0005] By the way, although the demand of the print to laminating base materials, such as diversification of record 
material, especially an envelope, has been increasing by electrostatic recording equipment, especially the laser beam 
printer in recent years Since the paper which thickness of laminating base materids [, such as an envelope, ] is uneven, 
and are is joined and formed in the edge section When it **** to the heat roller anchorage device with which the hard 
fixing roller which contains the conventional general heat source, and the pressurization roller which has an elastic body 
outer layer carry out a pressure welding mutually, and changes. That Siwa occurs, and fixable is inferior since the 
thickness as the whole is thick when the most etc. did not reach the level to which print quality is equal to use in many 
cases. 

[0006] Although a cure, such as lowering the degree of hardness of the elastic body layer of a pressurization roller, was 
taken as a solution means of these problems, in the recording device especially witii a quick print speed, fixable 
[ sufficient ] was acquired and the conditions without generating of Siwa were not found out. Furthermore, in recent 
years The method of preventing generating of Siwa, while lessening consumption energy by reducing the welding 
pressure per one by making into plurality the number of the pressurization rollers which carry out a pressure welding to 
a fixing roller, and contacting imprint material on the fixing roller surface also between the nip sections of both rollers 
JP,55-29822,A, Although indicated by JP,58-26058,U, JP,59-66256,U, JP,54-143145,A, etc. When a pressurization 
roller is made into plurality and the imprint material which came out of the nip section formed between 1 Motome's 
pressurization roller and a fixing roller in the case of the strong pasteboard of especially elasticity or an envelope 
collides with 2 Motome's pressurization roller peripheral sxirface, Imprint material was shocked depending on the 
conditions of the collision angle, appeared as JITA (image gap), and had become the cause of reducing print quality. 
[0007] Although preventing generating of Siwa as it controls to change into JP,63-274968,A every one linear velocity of 
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two pressurization rollers which carry out a pressure welding to a fixing roller by another drive and the suitable tensile 
force for imprint material is impressed between both pressurization rollers is proposed, there is a difficulty which needs 
to prepare a driving source separately, and needs to control, respectively and equipment compUcates. 
[0008] Moreover, as shown in drawing 6 , the configuration which the location of a discontinuity roller and the short 
roller of each of a pressurization roller nothing [ both ] is made to cross in both, and makes staggered arrangement each 
of two pressurization rollers 14 and 15 which carry out a pressure welding to one fixing roller 13 is indicated by JP,50- 
62447,A. Although the purpose is in separation fi-om the roller of a transfer paper, it is expected by missing a gap of the 
paper of both sides of the envelope generated in the pressure-welding section of a fixing roller and a pressurization 
roller into the portion in which a pressurization roller does not exist that an effect is acquired by generating prevention 
of Siwa. 

[0009] However, when a crevice is made in the range of the pressurization roller of the staggered arrangement of two 
pressurization rollers in between, it becomes poor establishing the portion, and the overlapping portions serve as 
superfluoxxs fixing and have a possibility that fixing nonuniformity may arise. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem for generating of Siwa to offer 
the heat roller anchorage device which does not have fear of generating of JITA few in view of the above-mentioned 
trouble of the heat roller anchorage device of a configuration of that two pressurization rollers by which the 
conventional proposal is made carry out a pressure welding to one fixing roller. 
[0011] 

[Means for Solving the Problem] One hard fixing roller which contains a heat source in order to make this invention 
solve the above-mentioned technical problem, It has two pressurization rollers which keep a gap in the hoop direction, 
carry out a pressure welding to this fixing roller, and have an elastic body outer layer. In an anchorage device of 
electrostatic recording equipment established by carrying out sequential passage of the imprint material which supports 
a non-established toner image for the two nip sections formed among these pressurization rollers and above-mentioned 
fixing rollers It is characterized by an angle which intersects a production of a tangent and a pressurization roller side of 
the downstream in the outlet section of the **** direction upstream nip section being less than 67 degrees. 
[0012] Nip width of face of the nip section whose diameter of a pressurization roller conditions for fiilfiUing conditions 
of the above-mentioned angle are 18mm or more, and is one is that a diameter of 12mm or more and a fixing roller is 
2.5mm or less. 

[0013] A pressurization roller is good to prepare a foaming sponge layer in an outside of inelastic body rodding, and to 

cover and constitute firom a tube of 4 ♦***-ized ethylene perphloro alkoxy ethylene on it fiirther. 

[0014] 

[Function] Since the imprint material which came out of the upstream nip section by constituting like the above collides 
with the pressiirization roller peripheral surface of the downstream on a less than 67-degree rear-end collision square, 
according to the experimental result, there is no fear of generating of JITA. 

[0015] Moreover, the above-mentioned rear-end collision angle can be attained by setting 12mm or more, 18mm or 
more, and one nip width of face to 2.5mm or less for the diameter of a pressurization roller and a fixing roller, 
respectively. 

[0016] Moreover, a foaming sponge layer is used for the elastic body layer of a pressurization roller, by covering 4 
****.ized ethylene perphloro alkoxy ECHIRENCHUBU on the surface, also with low voltage, large nip width of face 
can be taken, the pressure distribution of the nip cross direction can become uniform, generating of Siwa can be 
prevented, and high ****** can be obtained. 
[0017] 

[Example] The example of this invention is explained at details based on a drawing below. 

[0018] Drawin g 1 is tiie cross section showing the configuration of the heat roller anchorage device of the example of 
this invention. The gap of an angle theta is kept in a hoop direction at the peripheral face of the fixing roller 21 having a 
heater 24, the 1st pressurization roller 22 and the 2nd pressurization roller 23 carry out a pressure welding, and the 1st 
and 2nd nip sections Nl and N2 are formed between fixing rollers 21, respectively. The imprint material 25 which 
supports a non-established toner image is ****(ed) in the 2nd nip section N2 fi^om the 1st nip section Nl, heat can be 
given fi-om a fixing roller 21 by these nip section and the meantime, and fixing is performed. 

[0019] The point of the imprint material 25 which came out of the outlet section of the 1st nip section Nl progresses in 
the direction of the tangent in the outlet section of the 1st nip section by the chewiness of imprint material, and collides 
with the peripheral surface of the 2nd pressurization roller 23 at an an^e alpha. This angle alpha is called rear-end 
collision angle. Since the pressure welding of the 2nd pressurization roller 23 is carried out to a fixing roller 21, it is 
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taken to it and used as it the surroundings, a paper jam is not produced by this collision, it is taken to the 2nd nip section 
N2, and pinching conveyance is carried out by the frictional force at a fixing roller 21 and the tip of imprint material at 
the 2nd nip section N2. 

[0020] However, the 1st nip section Nl and attaining to the upstream imprint section further and according to JITA 
image turbulence occurring [ the shock by collision ], and degrading image quality is known, without the above- 
mentioned rear-end collision angle alpha advancing to the 2nd nip section smoothly, when large. 
[0021] then, this invention person experimented as imprint material using the envelope which the relative position of a 
fixing roller 21 , the 1st pressurization roller 22, and the 2nd pressurization roller 23 is changed, and boils the rear-end 
collision angle alpha variously, changes it, and is usually xised, and asked for the relation between a rear-end collision 
angle and the incidence rate of image turbulence. The result is shown in the graph of drawing 2 , If the rear-end colUsion 
angle alpha becomes 67 degrees or more from this graph, image turbulence will be generated 100%, but when it 
becomes less than 67 degrees, it turns out that image turbulence decreases sharply and it becomes close to ****** 0. 
The result that it was more desirable than this arranging each rollers 21, 22, 22, and 23 so that the rear-end collision 
angle alpha may become less than 67 degrees was found out. 

[0022] Moreover, though the narrow thing of the point of generating of Siwa to nip width of face is desirable and the 
configuration of the pressurization rollers 22 and 23 and a degree of hardness are change to envelope **** which is the 
aim of this method, if the nip width of face per one is set to 2.5mm or more as show in the graph of drawing 3 by the 
experimental result using the envelope usually use, it turns out experimentally that the incidence rate of Siwa increases 
rapidly. If Siwa occurs in an envelope, print quality will deteriorate. 

[0023] Here, it considers whether which is effective with nip width of face and welding pressure to Siwa of an envelope. 
It is thought that considering the generating mechanism envelope Siwa has the cause of main in gap of the amoimt of 
conveyances of the table/reverse side of an envelope. It is considered to be based on the partial difference of the bearer 
rate of a fixing roller (drive) and a pressurization roller (follower) to generate this gap. If pasteboard like especially an 
envelope enters by the strain of a pressurization roller [ in / in this / the nip section ], a strain will become large and the 
surface velocity of the part pressurization roller will become slow temporarily. This delay is reducing the amoimt of 
conveyances of the paper by the side of a pressurization roller as a result, and is considered to become generating of 
Siwa. Although it is clear that this amount of strains becomes so large that nip width of face is large and effect is also 
carrying out the factor of other roller configurations and rubber degrees of hardness not a little, it is thought that the 
portion currently govemed by the size of nip width of face is large. 

[0024] On the other hand, altiiough the diameter of rodding is limited from welding pressure and the amoimt of 
permissible deflections about the diameter of the pressurization rollers 22 and 23 If 2.5mm and the amount of 
permissible deflections are made into 20% or less for the above-mentioned nip width of face also in A4 / LT size (LT is 
letter size) machine with short length, the diameter of rodding (****) is required 8nun or more. When an elastic layer is 
prepared in the periphery, since the elastic layer is required 2mm or more, the diameter of at least 12nim or more is 
needed. As a result of calculating geometricdly based on the above-mentioned conditions, when the diameter of a fixing 
roller 21 was not 18mm or more, it tumed out that the relation of alpha< 67 degrees of rear-end collision angles is not 
materialized. 

[0025] It is as follows when this coimt is explained briefly. The conditions which make the diameter D of a fixing roller 
21 min in drawing 4 are the path of the pressurization rollers 22 and 23. dl=d2= 12mm nip width It is set to 2= 2.5mm 
ofNl=N. 

D is changed and it goes. dl=d2= 12mm nip width 2= 2.5mm of N1=N If the rear-end collision angle alpha at the time 

is simulated and it goes, it will become, as shown in a table 1. 

[0026] 

:A table 1] 



D (mm) 






30 


\ 




ZO 


19 


IS 


17 


16 




i 




57.2 






65. 1 


66. 1 


61.1 


68.2 


69.3 



[0027] This shows not satisfying alpha< 67, if the diameter D of a fixing roller is not 18mm or more. 

[0028] On the contrary, since the conditions which make the diameter D of a fixing roller max are the directions which 

make alpha small, infinity is also possible for them. 
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[0029] Although the lower one of ** of a pressurization roller is desirable, it is necessary to obtain nip width of face 
required for fixing, and generally to Siwa, that to which the rubber degree of hardness was reduced in recent years is 
increasing. Although the orientation is the same also in the method of this invention By having had a foaming sponge 
layer for the configuration of a pressurization roller in the outside of inelastic rodding, and having put the tube of 4 
****-ized ethylene perphloro alkoxy ethylene on the outside Since the large nip width of face per one can be taken in 
spite of the low voltage force and the pressure distribution of the nip cross direction become uniform, Siwa does not 
occur. The high rate of fixing could be obtained and the fixing quality (Siwa does not occur but it is easy to be fixable) 
to laminating base materials more various than the case where the conventional low degree-of-hardness solid silicone 
rubber is used was able to be secured. 
[0030] 

[Effect of the Invention] Like the above, according to invention according to claim 1, the rear-end collision angle to the 
2nd pressurization roller becomes suitable, and the image gap by the rear-end collision shock of imprint material can be 
prevented. According to conditions according to claim 2, the size and nip width of face of each roller for making proper 
the above-mentioned rear-end collision angle are given. Moreover, nip width of face necessary with low welding 
pressure can be obtained by the configuration of the pressurization roller indicated by claim 3, and it can acquire fixable 
[ high ], without Siwa occurring, also when an envelope is used as imprint material. 



[Translation done.] 
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DRAWINGS 




[Drawing 4] 



Nt=N2=2.5 





[Drawing 3] 
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